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(54) HlfCTPyMEHT JUIH XOHOIlHOfl PASJU^H TPYB 



1 

HM0pmHStt ofBoancii k MeniuioodpftOoTKe. 
iipojDiisiBMO mui o6pt0omi- OTBepcmft b ipy^ 
60 n Moam (hm xcnonuoBaBO npx OKom- 
leiMoA o6f»0onco iouiimfl|meMDi otsepexHi 
Tpy6 im noxpo-nReaMO- h munwmx ntm* 
net MOTOAOM rie<}>opMjaKoKHoro npomniBtioM 

(oopMOBtiau). 

H3BecT«H KHcrpyMeHT fliw pufls^oi TpyO, co- 
Aapxmmfl crynwrttiyw onpuicy c funpecoo- 
BBMiMMii HI Hoe oct^pMSfpyioaacMic KOjnnftMig 

BB' OCS OnptBKB BUnOilHeitt mUDDUXpilVCKM 

pBCTOVca. » cremcax onpuKS - ptfliojaHMe 
otBcpcmi* Ht topitu iconen - pwdujmno 
mM, oooGntitoutiioai c oTBepcrmMB ooptBiciL 
HitcTpyMctrT oa&iceH oicieMoi noABUi paOowi 
XNOKOcni B o6pi30BaiiiiHe OTBepcnurMn 11 ni3s* * 

MB KBHBJIbt II). 

■ 

PnnenineA^ROR cMasicoH Mc^iaQr noBepxHocnio 
Tpyfe II pa6oviMN KOHBoaMM npH pa6oTe itxy 
TO RncTpyMeHTa irBiiJieTCJi naposoN cnoii, 06- 
pBjyiocaidicii B peiyjTiTaTe narpesa paCoieM 
xazDcocni b nonociM HHcrpyMeKra no tcmr^ 
pATypbi tfapoo5pa308aimfl, oh pa6oTaeT TOJibKO 



2 

ino npciiBipwTejibflo HarpcroMy jxo tcMncpaiypM 
ropinero ac<>opMHpoBaHwi Meranna ipyCw. 

HeAOcmKOM^ mro HMcrpyMCHTa jranflCTCH 
TO, TO xuiM nomwBKH K paSoie oh Tpe6y- 
er BapiUOai pBOcneii msKomn nojiocTn n 
S opeimpirTenMioA pasiuvi aaxojzHoro Komu 
Tpy5bu Ht Buxone id tpyCw nocjie oxoina- 
KNU npoorecs ptswani HHCfpyMein HarpcBSCTca 
flo TCMnepaiypM bmhic napoo6pB30Baiow pa6o- 
qcft jioiflKOCTH, «rT0 BMauBaer onpcneneHHbic 
HeynoOcm npR 3KcnnyaiauHi!. Totooct* o6pa- 
6mm onc^cntR raicHM imcTpyMCHTOM HCBbi- 

OOKBII. 

Uem KWOpCTCKHH - nOBWtlJCMHC KB^eCTBa 

o6pa6oTicR. 

nociBBJieKHaji ufJi* flocTMracTCH tcm, <no h> 
BecTHbifi HHcrpyMCHT. concpmaiuHM nonyro on- 

paBKy C HaCaJKCHNMMII HS Mtt flC<t)OpMMpyK>' 
lUHMII 3JieMeifT8MR, B CTCHKaX KOTOpOH BMnOrt- 

HCHbi pannanbHwe oTBepcnw. a •« lopuax 
fle4>opMMpyioiuHx jncMCHTOB. o6pameHHbix oohm 
K flpyroMV, - pamtajibHbie na3M, a ihctkc ho- 
TovmK pft6oqeH skmakocth ann noaaMH ee a 
o6pa30BaMHMe OfBcpcnoiMn h naMMM Kananw, 
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cHaOiKeH cMOKTKpoBainrwM b pacTOwc otipaB- 

KH C B03M03*CHOCT1»IO OCeBOfO ncpeMtlUCHHH OO- 

iTiiiM unoKOM c nopumcM» na Hapjn^cHofi no- 
BcpxHOCTH KOToporc BMnojiMCHa Konmcnaii npo- 

T01K8» COCiDWCHHaJI C nOJlOCTMO lUTOKa H C 5 

oAirHM H3 paiwanbMMX OTBcpcnw onpaBKH, a 
nonocT^ iifTOKa coczonicHa c HcroTOHKOM pa6o- 

qCM )WWKOCTK, B Ka^CCTBC KOTOpOH HCnOnb30- 

• BaHa cMaauBaniuaii xomKOCTb. 

lia qcpTCKc noKa3aH o6uimh bka npcflnarae«. 10 
Moro HHCTpyMCKTa, pa3pe3« 
, HHcrpyMCKT conepsmiT Kopnyo-onpaBKy 1, no 
ocH onpaBKR BbmcTHCHO loonnmpinccKoe ot- 

BCpCTRe C paSMemCHHbIM 8 HCM nOHBHXHblM 

*3ncMCHT0M - nonwM unoKOM 2 c nopiuncM, 95 
BbmonHciDiMM aaoiiHO co uhokom. Ha nopui- 
iie BbmoniiCHa KomueBaji npotowa cocflH- 
MCiDiax c nonocTbio z anoKa. B crciocax ort- 
paoKH npenycMOTpcHM pajwajaiaie oTBcpcnw 
a AJW nonBona cMa30»iH0H )i«flKOCTH k nasaM ^ 
6 iia Topiiax flccJwpMHpywmHx jhcmchtob 3. 
UlTOKy ycranoBJieKHUfl c bosmokhochiIo bo> 
Bpamo-nocTynaTeiibHoro rs^vmtmn b nonocm 
onpaBKH ornocifrcnbHO pajuianbRUX orrBepcnrii 
B creincaXp npoiexioBaTenbHO pacnpciwrtHCT no- jj 

TOK CMaOOHKOH SraVOCOCm K 30HaM o6jpa6oTKR. 

Pa6o<iHe 3iieMeitTU 3 c yBcniriiiBaiouiHMROi 
K BbixoAy rwaMcxpaMH nocaxccHU Ha louiiotar 
pjwccKyw «Qcr» onpaBKH, nnoiHoe npHmame 
apyr K npyry paecmx DneMcirroB n ynepxaioie^ 
Hx D xaKCM cocioHHMH o6ccncOTBaeTCii rafiKon 
4» HaeiiinHBaiomtncff Ha nepcnmow lacr* oiv 
paBKif. 

P^6oTy HHcrpyMcina moxoio npocncmnb na 
npHMepe oGpaGoncn oTBepcnw joumctpom 
70^-'*MM npn npoTHnmamoi saroioBKH n ipy-'* 
6u c AHaMCTpoM cnBcpcmii 67 mm r romm^ 
noH CTCHKH 10,5 MM, Maxepiian - iDipKOHHft- 
khoGhcbbih eniQB MapxH 3— 125. 

06pa66TKa npoH3BOOTTC<i Ma BcpraKanmoM 
npccc5C Moflcnn n-63:>0 c yciumcM 100 tc. 
HiicrpyMCHT saKpcniwcica B BCpxHcii Tpaacp- 
cc npecca, oTBcpcTHc b Tpy6c paanawr Ha 
pa3Mep 7(f^^9iM c HaSopoM pa6owx 3JICMch- 

TOB X. Hapy^KKMMH flyiaMCTpaMH COOTBCTCTBCHHO: 

67,50; 68,75.7035; 70.55; 70.06 + 70.08 MM. 45 
npn o6pa6oTKC Hapy5KHWH flwaMCTp Tpy6w yae- 
jDRiiBacTCH no 90 MM, ynpyraji ycanxa cocm- 
jwer 0,47 - 0,52 mm, BcmrmHa ynpoTOCHHO- 



ro cnoH ~ 1000 1100 mkm, FlpM UBH5»ce- 
mcH MHCTpyM€HTa eiiHD npH nonxoac k Bcpx- 
HCMy TOpuy saroTOBKH 5 a urroK nocrynacT 
CMasomiaii )»«xikocti> (Macjio MHnycTpHaJibHOC 
20-30), KOTopaH HanpaBnucTCii Mepe3 panHaxnr 
Mbic OTBcpcTMJi B onpaBKC K paxpianbKMM na- 
3aM Ha Topuax ncpaoro Ae4>opMHpyiouiero 
3neMeHTa« FlpH nocncnyiomeM ABH}KeHHH HHcrpy- 
MCHTa BHn3, lUTOK nepcMCiuacTCii BBcpx H 
nocjicnoBaicnbHO pacnp^nenflei cMasowyw 3ioWr 
Kocn K fle(l)opMwpyiomMM 3neMCHTaM. FlpH o6- 
pmoM xoflc HHcrpyMCKTa unoK B03BpamaeTC« 
B HMXHce RCXOAHOC nono)Kciwe, fleiajiv mhsi^ 
KaeTCR H3 onopHoro craKana h luncn noBTopw- 

dKOHOMKHeCKHHT 3(tK|>eKT OT HCnOAbSOBaHHil 

npennaraeMoro RHcrpyMCHra npn HsroTOBiieiaiM 
KoMnjicKTB AeTancM iia annapar cocraDniieT 
50 TOC« py6, .3a ctct yMCKbuicKHH npmiycKOB 
npH oKO»«TcnMioH o5pa6oTKc h saMCKbt on*- 
pacwH pacTOWR OTBcpciiw Ha ac(|)opMaiiHOH- 
HOC npoTJirHBaHHC 6c3 ownw MeTajiJia. 



OopMyjia R3o6peTeHHA 

HHcrpyMtHT miR xorookoh pasnavi rpyS, cx>nep> 
yKztnfok nonyw onpaBxy* c Haca^xcKHMMH na Hce 
(^pMMpyionofMH 3neMCHTaMR, d cremcax koto- 
pon BMnoJiHenu paARanuiue oiBepcTRR, a hb 
TOpuax Ae4K>pMnpyiDiuRx sacmcrtob, oCpauieH- 
Hbix oiXRH K iipyroMy - paiDtanume naau, a 
TBKyKt RCTOTOoc paSo^ft muucocTM WDi nona- 
qn ee B o6pa30BaHHi>ie oTBcpcnuiMK r nasaMM . 
xanajibi, oTHHiaiomRircH tcm, 
«rTo, c ufiSfhio noBWUiCHHR Ka^ccTsa o6pa6otKH, 

OH CHa6xCH CMOHTHpOBaHHbIM B nOnOCTR OO- 

paBKH c B03MOxnocTbio occBoro nepCMcmeHHR 
nonbfM unoKOM c nopuxHCM, Ha HapyncHofl no- 
Bepxnocm Koroporo BbDiojDieHa KomueBaR npo 
To«Dca, coennHeHHaR c nonomio urroKa n c 

OiZHHM R3 pa/DtaJIbRblX OTBepCTHH, a nOJlOCTb 

urroKa coenHHeHa c hctowhkom pa6o<ieli mor 
KOCTH, B KanecTBC KOTopoH Hcnonb30BaHa CMa- 
3biBaK>maR iiauiKocTb. 

HcTOVfHKH HH4>0pMaUHH, 
npHHRTMe BO BKHMaHHC HpH 3KCnepTH3e 

1, ABTopcKoe cBRflCTCfibCTBo CCCP N* 614862, 
KJi. B 21. D 41/02, 13.U.76 (npoioTRn). 
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(7 1 ) Applicant — 

(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and maybe used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant beUveen the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. Al the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1 , a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the fi-ont portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0. 120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the wails of the mandrel and radial 
grooves are made on opposing endfaces of the defomiing members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cL B 21 D 41/02, 13,12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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